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^?i*lliiL *H «: *7|vH^] aj.o_.g- ^fl 7 | S ^a^ -fj-5L*fl-3- *fli£*Kr HJ-lH 3*1^. 



[^-gr^! 1] 



OH oj /j-c4 
Civ A ,OH * 



.OH 



.OR 



C ) 



A cM ^1-^^ liS. i£AlSlt- -71^- #5-1 a]^ -ff£. 5>1<_^ ^ __zsq- bsj-o] ± xfl^o]uf ^i>K v 

^-°r *1|-£3RriH| ^ ^ib 1 ^^]^[ Chemical Reviews. Vol. 91. 437(1991)]. 

^71 1S _iA]i]i- r g-eMU -3-51^*1 #^*_" °^ *i 3 ^-S^^Tr. ^1 <?_ 7] -§-"11 

^7fl srHl A 1 -fr£*f|Sj-*Kr <&t**\ y^tf 1^57jo|] afeV *\]^-£o] ^ Ufa jn, ^-^uf <Jfi.#«<>l 

*^1^I<H 5UcK ?m t-^-irSs ©l-8-*Vt- -fM-g-uii ^ ^£ i#*H_7 2 A J-£l *"1 

^*1)*HM 37}- ofol-g- a}-§-^}<^ ^51*fl-S}-^ tio v^[u]^-^^ 4946974, 5252759, il-&^-£B L 7H *3 6-1796633:] °1 91 
*l*h tel^l* A Mfl^ itf^-SLSL <S*M ^-g- *3_<>1 ^7]7^uf aV^^H.7} -e^A-1 ^xfl^olxl **]-cffe v}* 

-fM^ufl ^fl «j.ofl hvavo^^ av-g-Ai^ xfl^ltr 7]^ ^e]Ai^-g. ^vV*flsL *H « -§-7^)01 HV^-| 71^ -^A]^ 
-8-^^14 u o v ^[°J^^^^7fl ^7-165743x1^1 7fl^5l5ii^. neluf o] ^ ^-rgo] ^^o]oi #^^n)^-^^ xfl 

5,965,753JL^1^^ ^l^^Jl il^^l -S-7l^nfl sfofl hI-a}^^ ol-g-^ ^^-^-^^7)1 3g 7-1 65743 Jl^l ^-Sr 
-g-^5=n u])^ -elji ^^#ol grof SK^-V-7f ^olxli^ ^Al ^A,6-^ cj^jol oi cK 

^eflA^| pj^.^.^^-711 3g7-165743Jl^ ft^^r ^1 H o^* t^^^, -7} ^ 3-#^5-- 1 % 

S-^-z] 2^51 -8-7] *pB §H ^r^^^m ^^-8: *^ A ]^ ^l^s]^- 7]^ #31^1^4 ef 

^ «: *7lv|loi tij-o.^. ^ #elAi^ fi-s^a ^1^^ ^M-^si 3fl5.965.7533:]* tB*« ^<>itf. ^^1+ 
°1 ti o v ^^r tfl ^IS. -^^l^^l °Jr^ A ^l XI fc- ^.SifloiE #^efoi_t=^. ^-o. oj^ # Af-g.^ 7l^ #el aI^ ^iHl^^^l 

*«<>> 3^-o«-ir a^-. 
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S*h geW#-fc *1|iE*Hr *fl 1.226.554:5. ^ "1^*1 3|2, 248,63531 <y-iH 3 -fi- 

<-H °J-g-<HHt- fi<4°i-i- AV-g-s^ ^-g-Aj -g-nfl f-dfl^t- 4 a ^ < S* A r-§-*}t- 3M ^. £ «J-«3*Hi-°l 

HlJilSfoj <gv|£7V ^^tf. oj- 47V unions T ° r 7|-g-nfl tflofl^S) HV-g-Ajo) eV *±<X - &iL uV nfl 4. 14 ijV-g-^SE. 



it «j-tg X j.- r o. ^ 7)5} $liis*«-#al iMI **1S)£* ^Hr -S-vi-g-nfl MH*1*1 ii-elA]^ -fj-s 

*«S> i£2-8- *l?lS>5l-ji-4 <a-7 i,-.^«V«cK -j. ^-vi-g-nii-a- ly^f i?HM 3-#i?-i?--1.2-«S*cl 

*S.-¥-e1 -y^-£ r a^sh s^vans*! ftel^l#-£r fl^-M*! ?v -g-/]t}|2i .£-§-3- -t-*j<sMl s]^ ^ ^eH^! f r 

cfl ;l s- Aiol 01 cV. 



ai ei t ?i ^ ei ai v) - r _v. a *ii £§vt ^1 01 a-i . 

4-S- <4E>VH "fa]- 3-g-JS.S.-1.2-HJS.3frcl-a-i , l- °J<4^-£ r aV-g-A^ 7^ = 3 a]=.a ^^i, *V 

-g-'MHH ijaVAi Rl R 2 R 3 K-°- ^13^01.01(01 vIa^, Rl , r 2 gj R;i ^ A-lii ¥ r ^ja| o.s C, Ul^l C 4 s| E>rt-t--5- 1> 

o 

?J.7l 5E-.r 21 e) -a* ■a-ttclO-R- «7lS a1-§-sH, o^ova] R-C-XA o>Ajflelol^(^y]A^ R^ : - C , Lfl 7| c 12 sl 

^r-S- St- <?>?]. vMoi. X-V? F, CI, Br ^ IS. -7^s|t- ^^ A 1 A i^=J). R 5 COOR fi -& St- tir-?-^*(^ v] Afl . r_ ^ 

R 6 t A15. ^^P-SC, i-H'Al C 12 S1 l}4i^-a- St °J-tl^l°r]) ^ 1l5<d ttelol^A? Af-g-gp- ^-51«flS> <i}-§-# ?1 
ft 13-elAl-a fr^sfl-H- ^li£«lt °o Vt a-& 3. s-^- 0 -^ 

[ a J-§-^ 1] 

01 -v .-K .-' : ' H " ' ; — ^ ./° H 



O 

A o v ^l Slr-8-*! loll At R-S: «ast*l Rt-c-I- a i£^si-b ofAjyK^y]^, R.t- c, iflx] c la sl ftt^-H- St- ^S"^)^). C, 
m^l c 12 2l Eji-t-S- St SSIis-gl^i at c 6 ^H^l C l2 si ev^-s-S- St ^l-^lii'd^oijL. X t oi^^s^ 

xl, ^^^-^1 lEt o^7f^Ag 7l oUi, * t - ^a, o_ ulEf^uK 

«>m S^r ^ C-l^ AJ-^ISI Ajtg^u} ,40.4 7 E VcK 

^ «J-«S-& f^l-g-ufluHiAi 7]^ 3-&SS-1.2- = S*nl-8-fr ?ie ^el*l&5.a 2*sVt St-g-ofl Af-g-th 

Cfl 7fAj- 3- 7] -^AjAj-61 H.30I OIL'}-. OlAj-rt o_ fVAVoJj,). Hlil^O^ ^7]iE7}- 4-O.^A^ <=J 4 7} ^A^t}B.^. t)] 

oflA^sl Stt!: < a»Jic|- »n ^«Hv+ a J-§-^i?-S fVAV<g-3- a>*«^ afla.cf hb)-s xv-^.o. 7 )-7.i3i ^cf. o.s. 

-S-71-8-OB l1H1*1 e}-A}.<gA Af-g-s^l SHa A lt>Tf3l7> tH^^s hV-§.^517> S<>1 "a| t ^J-fr ?tS« ^ 5ltcfl °lS-& 

* evav<w oj oj- 47V -^-g-^ n^cK nelM «7i E 7)- <y -47V «]t^-S- 4-8-*VH =1^ A 5tv^si 

ofl ^-8-#s.sl §lA>aAi.V- 7)^ ifelA) # el ^^o] fteH f r el« °We> ifelAi^ f r5 i^ 

sy tV-g- Tjsfi.L l-^^-ol ^Ajo] 5jj7 S.§1 ^5V^E7V -fr^lSl-t S^lJl ^0.0! §^ Aj-^-^xl S«E£ ufot 



,0R 
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*v ° rS m^ % ^7} ijcf. °]ofi hvs-i-^, 44^-fr 4-§-4?ii ?i4 i?eiAi#2i ^-<hh -?<$^°.3. 4^ 

16574351. "l^s^ ^|5,965,753i]. 444 4 4^s] ^1^^^* 4 s <!!4t-cfl *A<H °J^^* ^t!*M 44<3-fr 
44444 &5L x\Z}&*]]3. WW* 2. 344^1 *H) 7f 

°ltf°114 A 4^4 4<4^. ^^21 "Vrtofl ^ef °]^<g-fr AV-g-sv^ i-^-i-oi 7^21 ^Aj S] x] si #4-£i, 3i 

44£-i ^ JL -r4S S-5j^ # _o_ afl^i^l -S--§-€4cK 

£ «j-^ 2 , aoitg-igoii 2,g).^ fr7l#Dfls . A ^ «a*a|?l *144 £^ 444sl 444i 4°H £E^ 1^313- 44^i -§- 

"i» 444 4 4^ 4. o.s^r 4s44 im &<>] s.^ <m-&- 7}^^. ^ ci#s..s.«*3-°i 7^ 

44344. 

^l^^S-fe 443 i?4°14 443 £i3-4sl *)U. A2 *)13 44<3°1 444 «r *0-ftaJ*M3.fc *fl344<S 

* 4-8-*l-fc S<>lJl. 4*1 «V^aj«|-7lafe *fl34444(K.,P0 4 )4 444t- 5J°14. -?14<34 ?I4 3-#3.3.-l.J2- = S. 

a. ig-igfi] 7 )£ gelAl=- xfli£av-i-^. 10 - 100 °C Hi- IMS} Tll^r 20 ~ 40 °C°fiAl 4^44. H£4. 4 4^Sl ?| « 

ifal 3-S.*1)3> 0-40 V Hf^3iel-7flfe 0-25 t<HM 4 8 S44. 

^eHli .frF-^W av-g-oil Af^SJfe 3^o(.n]^. x|«v^ H j-^ *fl 3^o)-o] o. S a^ oj u j.a, r^r.^o^ y] x\ , 
K t . K 2 U R 3 fe *1S ^^AS C, m*l C 4 s) 4^4« S^fe ^ *M4-g- 444)4 4fe *il3-3-4 n J°l 443 

"&-§-^=.« i-<y ^£ sflfecfl. o)n| alalia ^EsflS-b tlWWicHWft*} ^1 3^ 

7l^3-&SS.-1.2-=S*cl*o« cflSfl-H 1 ~ 2 #«lsl flflSW, 1 : 5J°1 HHhaisW. 

^-£^15} ^V-t-ofl A^-g-sl-t ^aj ^e f o| 51 Ai jc- 1 - 2 ^ulfi) Hl-ft-S a>-§-sV^ 5J0I u^ej- 

-h-si a v^?!-sl-7)l^ 1 - 1.2 #ulsl al^s A(-g-«>^ ^jo]cf. ^. B j.oi = s^ 3S.afoi = 7> 7>^v ^1]-?!^. 

°l^lAi Aj^siu^ ^01, a. ^4 si^si *!S|7l^s.Al ■y-s-s-sl^ll 2J7-165743^21 Hh^°l ^^q-fl-fl^ 

*n*£7V ^V^ICffe ^^j^o] otxj^ 7VX)J7 ol cK ojofl ^ t^^il HFS Kli^-S: ?1 * Af*«VS. S M| * 

<a?1AS. frel*!- li>-8-i?l^ ol^.<H wu fljl, 31 ^5,^51 * 31 5l*M?£S 

SI-SJ-ai is ^Aisi^ ? i^ if-alAi^ ^^x]}% ^ISSVfetHl 5i o| a-) 71H- #elAi<gj ga*floie B^nv oj-qe} 7^ ^a1^ 

<a-7Vi<Hi^m ^-s.} 4°^^ ^91*1-4^, ^ <a-«s-& ^7}^^ 

s.Ai n^loz 514. 

Aj-7|*v ays* ^>-& ^ ci-g-2| aj aH)s Aj^^Sife 4. £ 4-g-^l a*H«l slsfl 

^11 1 : (R)-^^^ ^Elefloleoi ^ 

1.2 Lfi] cl-g-S.S."fl4°ll 200 g£l (S)-3-^S.S.-1.2-HS.^-4-i-(99.5% ee)4 519 g£] n]39l tir^-S: ^44^- 3a| 
HHVsVa^ 7><g ^4^4. 0 r4^1 L S443i 220 g sl saHlHofniji). 4 g2) 4-(cl^l€4 n l^)3le] ti-S- *£7\ 

^. 315 gsl ^44 nt-l 5j 7^ 5J 4. ^ 1A1^<?V a**>ji aV-§-#^ r 2.2 LSI 59c 4 

44# ^-8-°-*!, 2 LSI lN-^4 ^-g-^, 1 Ls] #^ «l-8-*F^ ^1^4^ * £-214534. ci^sLS-nfl^ofl sOgsl ± 

# *»flolsa 44^i 30£ -5-4 J.I44 ^ ^44534. clS^°l)4-& 44 #4 *M ^. &>a*fl-7i(90 V/ 

19mmHg)S. f-^-sH 242 g(4# 92.7^)2) -5^ 99.4%Sl ^514. 

^-^SL(GC)= 99.57r ee 
^ ah 2 : (S)-#«14^ -¥-4511^^.4 Tils 
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1.2 L2] nlifs.s. n )|E_Hl 200 gS] (R)-3-%iS.S.-l.2-i L -S-^]-%r(99A9r ee)s\ 519 g2l *1l3<?! <4-?i## 444J- 3*1 

iii*^*! 4<M«:-?r45S4. 0 r*M W 4-, 220 gfil eeHliJoj-n]^ «7f«}.a 212 g e| ^E|*y #3.«£Mii« 

*144S/4. Aff.l- AjAj*l 4^ xAl^i s-o> at^v^ji 2.2 LSI 5* ¥-§- 0 -«, 2L2) lN-^4 

4--g-«J|. 1 LSI ol-g-sH *H3*Ui * -S!- el 43 4. ciffs.3.tH|^<H| 50g2l -74"- 44r IdalMStt n*U 30£- *4 
ej^s^c].. cmSJS.tflfl-& 44 £-4 *M £^-2-^1(90 r/19mmHg)£. ^tf-*H 243 gO^-f- 

93.1*)S1 -H-^i SHt-ft-S- 99.45?- 21 '515614. 

#4£-51(GC)= 99.4% ee 

3 : (S)-#eHli SL^HH^ *fl2: 

1.2 L^l cl-rfS-S-DlllHl 200 g s] (R)-3— iKS-S-- 1.2-HS.*c] #(99.5% ee)4 499 gS] ^3<?i tl^ir* 3 44:2- 3 *1 ?V 

-^4 Jil^Sl'H 4<S 44434. 0 r^xi ^z|§l-ji 201 g sl J=eWU4*l4 4 gal 4-(clDflejo|-i I i^)3]el'yA $7} 

345 gS| E^ SSB><>lE.e 5>SH1 4¥<H 34434. ^^4^1 f£§ a^SI H^sl-Ji. lV-g-1- 

* 2LS| 5* #*VTJ:# ¥-§-4 2 L&1 1N-34 4-§-°4 1 LS] #-fi- <>1 -g-*V<^ «flaj«|-jl -£el434. cl§3.34HE!-t^ 

50 gS] Y-t i§ 1i^l°lJi-y- 44^ 30-2- -§-<?!• ^44 4- <*14434. cHi-a^nflEVA. ^7^^ 99.3*21 44 

99.5* ee2) #4£S5- ¥4^4 ***M Sltf-fr ?144 4 € °144<^ 337 g(¥4 81.5*) 
21 ff r *l 99.8*21 S>SV-^£iA ^SflcK 

#4t75"-(GC)= 99.5* ee 

= 47-49 r 

4 7 1 1d A Hl 34 S-S- "o^-P-i- t-4441 (R)-3-#S-S.-1.2-iS.?!-cl# cflAiofl (S)-3-#SS-1.2-.H.3.#4&(99.4* 
eeW 4-§-4°1 £4434. n 24. 340 g(^-fr 82.3*)2] =-5} 44-£4 99.8*2| Sltfr.MS ^^cf. 

#4tc-£.(GC)= 99.4* ee 

4-b3 = 47-49 f 

<ti4°fl 5 : (S)--g-ejAna 3-qSS.^^^SMlolH^ ^3. 

tf-'l 3 a> ijj-ia o.s id4 44 S*} ffis-efo]^ cHai<h| 401 g s] 3-MJ=3.«a«*i3£^I ffiS-4<4-vFf 4i«W 

1=4)4 4. ¥4°4& ^Ul^C^-a-^lfJ 44) Efl°U= =1:1)4^ 378 g(-"r-§r 80.5*)2] 44^4 99.2*2] JJ^ES 

•9 5ft 4. 

44£51(GC)= 99.5* ee 

4^3 = 64-6(5 r 

6 : (R)-#e)Al^ 

44 «i*H 14 44 4*£ 4j ai«^si »-eia> ^1^, 307 g o, ^e^^av °-t-## Af^-5><^ 4. -^4 

^■i- -S-'S-y-fr 7 ! (80-85 "C/19mmHg)S. -^-^-4^ 223 g(^-§r 86.5*)2l Sl^-i-?r 98.5*21 SKNc-^JS. <99i^. 

44-e l S.(GC)= 99.5* ee 



€^H) 7 : (S)-#elAl=-sl 
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1.2 UN t]i_fSS*llfHl 200 g^l (S)-3H £S3.-1.2-F_3.#cl*(99.5% ee)4 519 g^l *ll 3 3*1 
^-71(66-67 °C/19mmHg)S ^fr^o} 122 gf^-fr 91.0%)^ ^3 99.0%$] 
^*Hr.£(GC)= 99.5% ee 
al35Lofl 1 : (R)-#s]*lH ^^o]e^ ^ 

#7] l*r ^ 1.2 L^l njtJj^"llfHl 200 g^ (S)-3-§SS-l,2-^_S^t:l#(99.5<7r ee) 

*h ^3?!^ cfl<a°fl 338 g^l e^ttS* «7]-*>ul 25*m*# ^ y J^r^ 1*. 0 t*M 220 g 

5] Hel o]llio]-o14 4 g o] 4 _ ( cHl^ofulvj*lel^-gr *}7\ ^, 315 g^l -?-fK_V ^-r&-& 3 7H> r $| t}. ^£-4*1 €:5=& *1 
-ir^l 1*1 1> jIH&SJ-jI 2.2 5% ^-g-^, 2 L^l lN-<g<* ^r-g-^. 1 #-& °l-g-3M 

*fl3*rJi * c1#S.S.ifle*o«| 50gSl ^ £*IM*=» 7>«Vui 30^: * ^nfe^nf. c]# 

SSnfll];-£r ^vov ^ * t -^°-»^ ^f^lOO °C/19mmHg)S 170 g(^-& 65.0*)Sj 3^#-g- 

97 A?c£] S^^SlS, <*Si^-. 

%^^^(GC)= 98.1% ee 



^l^M ^ « V^h ^^^1 xfls^J-^^ ^Itl-^-S- * r -g-^-HS*l -ar<£MAS -R-eltt ^r-g-^^i^- ^ 

^iis ^1^-^x1 ^x-n^jo] *na#«°iei.fc ^i;^ ji *^5=. « ^ S**1-£5=S ^-ajaHr #e] a^ f r 

xii^sRrc-fl ?lfl -genu idiMl°m ^nv ofuief 7]^ a]^ ^j-^ofl = 0] si-^-i-* *f| 



b) ^<H?1 Sel^l**, ^^l^l #** 71HHA-1, R^^R^N* ftfe ^3^1-^1(^71^, R p R^ ^ 

o 

II 

R 3 *r C! Hl^l C 4 ^l ^i^r# ^^r ^S^l ^^r ^ ^s. Af-g-s}^ , <y«}Ai R 4 -C— x 

* ^t-^f>e}-ol^(^7lA^ r 4 :- d C 12 ^ ft^^-a ^ V2 ^ ^^^olji. xfe F, CI. Br ^ 15. ^ A o^l-^ ff^'H <i Ej ! 

R-COOR 6 -i- ^^r A i i r^#(^7lA^ R _ R^tt ^5. ^-^^0.5. Cj C l2 ^l ^ v ^r ^^l^) ^ 

^^^lS-7 A d^^- ^-S-^-D^-S^. IS iiAi^l^ Sel^l^ ^l^^. 
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11 5, 

^Jt 1 * 2. 



3. 



■8- "fl *1 4"- *8 SI tr 3 * 3- 3 P- S SI- ir *fl 3: ^ ^ . 



5. 

C, MRI C 3 S1 !t±^-H- S-Rr HLt cl^^oVulv.slcl^Koiyl^, fi]-*]ols|. Cj vflx| C,^ Sir t> 

3^?* 6. 



7. 

*H 6 %H1 sa<H-H. A cRl 9l^<>] t>^el ^(ej-'M <|>=> e] .^o. e) ^. Lfnf gj ?>frP-S -7^^-^ S°)R1 



8. 

*n 7 %hi A o V7 i -y-y-^i ^i3 < y A i-ft#(K3Po 4 )»] ^-^ s-h? 
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